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INTRODUCTION 


The Planetary Biology Program of the National Aeronautics and Space Admin- 
istration is the first and only integrated program to methodically investigate 
the planetary events which may have been responsible for, or related to, the 
origin, evolution, and distribution of life in the universe. Research supported 
by this program is divided into the seven areas listed below together with a 
statement of the principal objective of each research area. 

Chemical Evolution - To understand how biologically significant organic 
molecules are synthesized under conditions presumed to have existed on the prim- 
itive earth before the advent of life or which may presently exist on other 
planets . 

Organic Geochemistry - To analyze terrestrial and extraterrestrial material 
for organic molecules, biological structures, and other clues to the origin(s) of 
life on this and other planets . 

Life Detection - To develop and implement techniques to search for, detect, 
and characterize life and life-related molecules on this and other planets. 

Biological Adaptation - To understand the adaptive mechanisms used by ter- 
restrial organisms to survive and/or grow in environmental extremes approaching 
those on other planets. 

Bioinstrumentation - To design, develop, and test prototype spaceflight 
instruments which will be used to detect and characterize life and life-related 
molecules on the surface and in the atmosphere of other planets. 

Planetary Environments - To develop analytical techniques which measure envi- 
ronmental parameters on other planets which are relevant to the search for life. 

Origin of Life - To identify the sequence of events leading from the putative 
complex organic milieu in the primordial terrestrial oceans to the origin of the 
first living systems. 

The arrangement of references in this bibliography follows the division of 
research described above. Articles are listed alphabetically by author under the 
research area with which they are most closely related. Only those publications 
which resulted from research supported by the Planetary Biology Program and 
which bear a 1975 publication date have been included. Abstracts and theses are 
not included because of the preliminary and abbreviated nature of the former and 
the frequent difficulty of obtaining the latter. 

Our intent in compiling this bibliography is twofold. First, we would like 
to provide the scientific community with an annual listing, beginning with 1975, 
of current publications resulting from research pursued under the aiispices of 
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NASA's Planetary Biology Program. Secondly, we hope to stimulate the exchange 
o£ information and ideas among scientists working in the different areas of the 
program. To facilitate the exchange process, we have identified, by asterisk, 
the author of each publication who is presently participating in the program. 
Current addresses for all principal investigators are given in the appendix. 

We wish to thank all the participants of the Planetary Biology Program for 
their cooperative response to our request for an enumeration of their 1975 pub- 
lications. We also wish to thank F. D. Bradley for assistance in the prepara- 
tion of this bibliography. 
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Chemical Evolution 


Becker,* R, S. 1975. Hot hydrogen in prebiological and interstellar chemistry. 
Science 188: 73. 

Bonner,* W. A. and J. J. Flores.* 1975. Experiments on the origins of optical 
activity. Origins of Life 6: 187-194. 

Bonner,* W. A., P. R. Kavasmaneck, F. S. Martin, and J. J. Flores.* 1975. 
Asymmetric adsorption of quartz: a model for the prebiotic origin of optical 
activity. Origins of Life 6: 367-376. 

Bonner,* W. A., M. A. Van Dort, and M. R. Yearian. 1975. Asymmetric degrada- 
tion of D, L-leucine with longitudinally polarized electrons. Nature 258: 
419-421. 

Brack, A. and L. E. Orgel.* 1975. ^(^-structure of alternating polypeptides and 
their possible prebiotic significance. Nature 256: 383-387. 

Chadha, M. S., P. M. Molton, and C. Ponnamperuma. * 1975. Aminonitriles : pos- 

sible role in chemical evolution. Origins of Life 6: 127-136. 

Ferris,* J. P. and C. T. Chen. 1975. Chemical Evolution XXVI. Photochemistry 
of methane, nitrogen, and water mixtures as a model for the atmosphere of the 
primitive earth. Journal of the American Chemical Society 97: 2962-2967. 

Ferris,* J. P. and C. T. Chen. 1975. Photosynthesis of organic compounds in 
the atmosphere of Jupiter. Nature 258: 587-588. 

Folsome,* C. E., R. D. Allen, and N. K. Ichinose. 1975. Organic microstruc- 
tures as products of Miller-Urey electrical discharges. Precambrian Research 2: 
263-275. 

Fraser, C. L. and C. E. Folsome.* 1975. Exponential kinetics of formation of 
organic microstructures. Origins of Life 6: 429-433. 

Gilbert, J. M. , I. M. R. de Andrade- Burning, D. W. Nooner, and J. Oro.* 1975. 
Predominance of isoprenoids among the alkanes in the Irati oil shale, Permian of 
Brazil. Chemical Geology 15: 209-215. 

Harris-Warrick, R. M. , Y. Elkana, S. D. Ehrlich, and J. Lederberg.* 1975. 
Electrophoretic separation of Bacillus subtilis genes. Proceedings of the 
National Academy of Sciences USA 72: 2207-2211. 

Hubbard,* J. S., G. E. Voecks, G. L. Hobby, J. P. Ferris,* E. A. Williams, and 
D. E. Nicodem. 1975. Ultraviolet-gas phase and -photocatalytic synthesis from 
CO and NH^. Journal of Molecular Evolution 5: 223-241. 

Khare, B. N. and C. Sagan.* 1975. Cyclic octatomic sulfur: a possible infrared 
and visible chromophore in the clouds of Jupiter. Science 189: 722-723. 
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Knacke, R. F., T. Owen,* and R. R. Joyce. 1975. Infrared observations of the 
surface and atmosphere of Titan. Icarus 24: 460-464. 

Loew, G. H. and S. Chang.* 1975. Quantum chemical study of the thermodynamics, 
kinetics of formation, and bonding of H 2 CN: relevance to prebiotic chemistry. 
Origins of Life 6: 117-125. 

Loew, G. H. , S. Chang,* and D. Berkowitz. 1975. Quantvim chemical study of 
relative reactivities of a series of amines and nitriles: relevance to prebiotic 
chemistry. Journal of Molecular Evolution 5: 131-152. 

Lohrmann,! R. 1975 Formation of nucleoside 5' -polyphosphates from nucleotides 
and trimetaphosphate. Journal of Molecular Evolution 6: 237-252. 

Lohrmann, R. , R. Ranganathan, H. Sawai, and L. E. Orgel.* 1975. Prebiotic 
peptide -formation in the solid state. I. Reactions of benzoate ion and glycine 
with adenosine 5' -phosphorimidazolide. Journal of Molecular Evolution 5: 57-73. 

Nissenbaum, A., D. H. Kenyon, and J. Oro.* 1975. On the possible role of 
organic melanoidin polymers as matrices for prebiotic activity. Journal of Mole- 
cular Evolution 6: 253-270. 

Noyes, H. P. and W. A. Bonner.* 1975. On the origin of molecular handedness in 
living systems. Journal of Molecular Evolution 6: 91-98. 

Park, W. K. , A. R. Holstim, and C. Ponnamperuma. * 1975. Organic synthesis by 

quench reactions. Origins of Life 6: 99-107. 

Sagan,* C. 1975. Biogenesis, abiogenesis, biopesis and all that. Origins of 
Life 6: 577. 

Sagan,* C. 1975. Hot hydrogen in prebiological and interstellar chemistry. 
Science 188: 72-73. 

Sagan,* C. 1975. The recognition of extraterrestrial intelligence. Proceedings 
of the Royal Society of London B 189: 143-153. 

Sagan,* C. 1975. Titan. Astronomy 3(3): 4-9. 

Sagan,* C. and F. Drake. 1975. The search for extraterrestrial intelligence. 
Scientific American 232(5): 80-89. 

Sagan,* C. and P. Fox. 1975. The canals of Mars: an assessment after Mariner 9. 
Icarus 25: 602-612. 

Sawai, H. and L. E. Orgel.* 1975. Oligonucleotide synthesis catalyzed by the 
Zn2+ ion. Journal of the American Qieraical Society 97: 3532-2533. 


Orgel, L. E., Principal Investigator 
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Sawai, H. , R. Lohrmann, and L. E. Orgel.* 1975. Prebiptic peptide -formation in 
the solid state. II. Reaction of glycine with adenosine 5' -triphosphate and 
Pi, ?2 -diadenosine-pyrophosphate. Journal of Molecular Evolution 6: 165-184. 

Sawai, H. and L. E. Orgel.* 1975. Prebiotic peptide -format! on in the solid 
state. III. Condensation reactions of glycine in solid state mixtures contain- 
ing inorganic polyphosphates. Journal of Molecular Evolution 6: 185-197. 

Scattergood, T. , P. Lesser, and T. Owen.* 1975. Production of organic mole- 
cules in the outer solar system by proton irradiation: Laboratory simulations. 
Icarus 24: 465-471. 

Soter, S. and C. Sagan.* 1975. Pattern recognition and Zeta Reticuli. 

Astronomy 3(7): 39-40. 

Soter, S. and C. Sagan.* 1975. The Zeta Reticuli incident. Astronomy 3(9): 
16-17. 

Tseng, S.-S. and S. Chang.* 1975. Photochemical synthesis of simple organic 
free radicals on simulated planetary surfaces; an ESR study. Origins of Life 6: 
61-73. 


West, M. W. , E. D. Gill, and K. A. Kvenvolden.* Chemical evolution and the 
origin of life; bibliography supplement 1973. Origins of Life 6: 285-300. 
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Organic Geochemistry 


Basu, A., D. J. Des Marais, J. M. Hayes,* and W. G. Meinschein. 1975. Inte- 
grated investigation of the mixed origin of lunar sample 72161, 11. The Moon 14 
129-138. 

Bowes, G. W., M. J. Mulvihill, B. R. T. Simoneit, A. L. Burlingame,* and 
R. W. Risebrough. 1975. Identification of chlorinated dibenzofurans in Amer- 
ican polychlorinated biphenyls (Aroclor). Nature 256; 305-307. 

Cheng, ^ C. 1975. Extracting and desalting amino acids from soils and sediments 
an evaluation. Soil Biology and Biochemistry 7: 319-322. 

Cloud,* P., M. Moorman, and D. Pierce. 1975. Sporulation and ultrastructure in 
a late Proterozoic cyanophyte : some implications for taxonomy and plant phylo- 
geny. The Quarterly Review of Biology 50: 131-150. 

Derrick, P. J., A. M. Falick, and A. L. Burlingame.* 1975. Kinetics amd mech- 
anisms of unimolecular gas-phase reactions of 2-methylpropane radical -ions at 
times as short as 20 picoseconds and at longer times. Journal of Chemical 
Society, London/Faraday Transactions 1-71: 1503-1508. 

Derrick, P. J., A. M. Falick, and A. L. Burlingame.* 1975. Unimolecular gasr 
phase hydrogen randomization within 2-methylpropane radical cations. Journal of 
Chemical Society, London/Perkin Transactions II; 98-101. 

Des Marais, D. J., A. Basu, J. M. Hayes,* and W. G. Meinschein. 1975. Evolu- 
tion of carbon isotope distributions, agglutinates, and the lunar regolith. 
Proceedings of the Sixth Lunar Science Conference, Geochimica et Cosmochimica 
Acta 39 Supplement 6: 2353-2373. 

Horodyski,^ R. J. 1975. Stromatolites of the lower Missoula group (middle 
Proterozoic) , Belt supergroup. Glacier National Park, Montana. Precambrian Re- 
search 2: 215-254. 

2 

Horodyski, R. J. and S. P. Yonder Haar. 1975. Recent calcareous stromatolites 
from Laguna Mormona (Baja, California), Mexico. Journal of Sedimentary Petro- 
logy 45: 894-906. 

Ikan, R. , Z. Aizenshtat, and M. J. Baedecker. 1975. Thermal alteration exper- 
iments on organic matter in recent marine sediments -- I. Pigments. Geochimica 
et Cosmochimica Acta 39: 173-185. 


^Pollock, G. E., Principal Investigator 
2 

Schopf, J. W. , Principal Investigator 

3 

Kaplan, I. R. , Principal Investigator 
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Ikan, R. , M. J. Baedecker, and I. R. Kaplan.* 1975. Thermal alteration experi- 
ments on organic matter in recent marine sediments — II. Isoprenoids. Geo- 
chimica et Cosmochimica Acta 39: 187-194. 

Ikan, R. , M. J. Baedecker, and I. R. Kaplan.* 1975. Thermal alteration exper- 
iments on organic matter in recent marine sediments — III. Aliphatic and 
steroidal alcohols. Geochimica et Cosmochimica Acta 39: 195-203. 

Kaplan,* I. R. 1975. Stable isotopes as a giiide to biogeochemical processes. 
Proceedings of the Royal Society of London B. 189: 183-211. 

Kelley, L. M. , E. D. Meyer, J. E. Zumberge, E. L. Bandurski, and B. Nagy.* 1975. 
Stereoisomeric specificity and soil gas disequilibria: implications for Martian 

life detection. Applied Microbiology 29: 229-233. 

Knoll, A. H. , E. S. Barghoom,* and S. Golubic. 1975. Paleopleura-capsa 
wop file rii gen , et sp . nov . : a late Precambrian alga and its modem counterpart. 
Proceedings of the National Acadeny of Sciences USA 72: 2488-2492. 

Knoll, A. H. and E. S. Barghoom.* 1975. Precambrian eukaryotic organisms: a 
reassessment of the evidence. Science 190: 52-54. 

Lawless,* J. G. and E. Peterson. 1975. Amino acids in carbonaceous chondrites. 
Origins of Life 6: 3-8. 

Leventhal, J., S. E. Suess, and P. Cloud.* 1975. Nonprevalence of biochemical 
fossils in kerogen from pre-Phanerozoic sediments. Proceedings of the National 
Academy of Sciences USA 72: 4706-4710. 

Meyer, E. D., N. A. Sinclair, and B. Nagy.* 1975. Comparison of the survival 
and metabolic activity of psychrophilic and mesophilic yeasts subjected to freeze- 
thaw stress. Applied Microbiology 29: 739-744. 

Nagy,* B. 1975. Carbonaceous meteorites. Developments in Solar System and 
Space Science 1: xiv + 746. Elsevier Scientific Publishing Company, Amsterdam. 

Nagy,* B. and L. A. Nagy. 1975. I primi organism! viventi. LaRiscoperta della 
Terra: 103-112. 

Nagy,* B., J. E. Zumberge, and L. A. Nagy. 1975. Abiotic, graphitic micro- 
structures in micaceous metaquartzite about 3760 million years old from South- 
western Greenland: implications for early Precambrian microfossils. Proceedings 
of the National Academy of Sciences USA 72: 1206-1209. 

Novotny, M. V,, J. M. Hayes,* F. Bniner, and P. G. Simmonds. 1975. Gas chrom- 
atographic column for the Viking 1975 molecular analysis experiment. Science 
189: 215-216. 

Pereira, W. E., R. E. Summons, T. C. Rindfleisch, A. M. Duffield, B. Zeitman, and 
J. G. Lawless.* 1975. Stable isotope mass fragmentography : quantitation and 
hydrogen-deuterium exchange studies of" eight Murchison meteorite amino acids. 
Geochimica et Cosmochimica Acta 39: 163-172. 
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Pollock,* G. E. , C.-N. Cheng, and S. E. Cronin. 1975. Stereoisomers of iso- 
valine in the Murchison meteorite. Geochimica et Cosmochimica Acta 39: 1571-1573. 

Schoeller, D. A. and J. M. Hayes.* 1975. Con^juter controlled ion counting 
isotope ratio mass spectrometer. Analytical Chemistry 47; 408-415. 

Schopf,* J. W. 1975. Precambrian paleobiology: problems and perspectives. 

Annual Review of Earth Planetary Sciences 3: 213-249. 

Schopf,* J. W. 1975. The age of microscopic life. Endeavour 34: 51-58. 

Toubiana, R. , C. M. Ho, B. Mompon, M. J. Totibiana, A. L. Burlingame,* and D. M. 
Wilson. 1975. The structure of a polyacetylenic diol isolated from Vemonia 
appendiculata Less (Compositae) . Experientia 31: 20. 

Zeitman, B. and J. G. Lawless.* 1975. The optical nature of methylsuccinic 
acid in human urine. Biochemical Medicine. 13: 111. 

Zumberge, J. E. and B. Nagy.* 1975. Alkyl substituted cyclic ethers in 2,300 
myr. old Transvaal algal stromatolite. Nature 255: 695-696. 


8 



Life Detection 


Balkwill, D. L. , D. P. Labeda, and L. E. Casida, Jr.* 1975. Simplified pro- 
cedures for releasing and concentrating microorganisms from soil for trans- 
mission electron microscopy viewing as thin-sectioned and frozen-etched prep- 
arations. Canadian Journal of Microbiology 21: 252-262. 

Casida, L. E., Jr.* 1975. Infrared color photomicrography of soil microorgan- 
isms. Canadian Journal of Microbiology 21: 1892-1893. 
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J. R. Schrot. 1975. Evidence for metabolic activity of air-bome bacteria. 
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Horwitz, A. H. and L. E. Casida, Jr.* 1975. L-Phase variants of Agromyces 
ramosus . Leeuwenhoek Journal 41: 153-171. 

Labeda, D. P., D. L. Balkwill, and L. E. Casida, Jr.* 1975. Soil sterilization 
effects on in situ indigenous microbial cells in soil. Canadian Journal of 
Microbiology 21: 263-269. 

Martin, J. P., R. D. Johnson,* B. Kok,* and R. Radmer. 1975. Unified Mars life 
detection system. Journal of Astronautical Sciences 23: 99-119. 
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